Pioneers of Japanese Participation in IUPAC
by Yoshiyuki Kikuchi E ast Asia occupies a substantial position in IUPAC today. The incumbent president for 2018-2019, Qi-Feng Zhou, is from China/Beijing, and three out of ten elected members of the Bureau are from East Asia: Mei-Hung Chiu from China/Taipei, Kew-Ho Lee from Korea, and Ken Sakai from Japan. This region is thus well-represented in the IUPAC leadership. However, this is not how this now global institution looked in the past. Its first president from East Asia was Saburo Nagakura (b. 1920) from Japan who assumed this office from 1981-1982, more than 60 years after the IUPAC was established in 1919. He was followed by Jung-Il Jing from Korea (2008 Korea ( -2009 , Kazuyuki Tatsumi (2012-2013) from Japan, and Zhou. In terms of national adhering organizations (NAOs), Japan was the first East Asian nation admitted to IUPAC in 1921, but we had to wait until the late 1970s for all other national chemical communities in East Asia to be officially admitted to the IUPAC: The Chemical Society Located in Taipei in 1959, the Korean Chemical Society in 1963, and the Chinese Chemical Society in 1979. East Asia's position in the IUPAC is the outcome of a rather long historical process.
The above paragraph is simply not enough to understand how and why East Asia has risen to its current position in IUPAC. But it does point to Japan's exceptionally early and still current role in this process [1] . In this short article I shall focus on the development of international careers of two pioneering Japanese chemists working for the IUPAC whose paths Nagakura followed: Joji Sakurai (1858-1939) who served as a Vice-president of the IUPAC in the 1920s; and San-ichiro Mizushima (1899-1983) who served IUPAC as a bureau member between 1955 and 1967. Sakurai, Mizushima, and Nagakura shared research interests in physical chemistry, and this is not a coincidence. One of Sakurai's students at Tokyo Imperial University (today's University of Tokyo) was physical chemist Masao Katayama (1877-1961) who taught Mizushima at the same institution. Mizushima was then the teacher of Nagakura at Tokyo. Sakurai, Mizushima, and Nagakura were connected with each other by a strong academic lineage.
Sakurai and the Early Years of the IUPAC
Joji Sakurai started studying chemistry at one of the antecedent institutions of Tokyo Imperial University in the early 1870s. But Sakurai moved to Britain in 1876 and finished his study at University College London with renowned organic chemist Alexander W.
Williamson (1824-1904) in 1881. Sakurai was immediately appointed lecturer in chemistry at his alma mater and promoted to professor a year later. Sakurai was one of the first native Japanese chemistry professors in Japan.
Sakurai inherited Williamson's penchant for a theoretical approach to chemistry, including research interests in reaction mechanism and three-dimensional thinking, and became the main advocate of physical chemistry in Japan in the 1880s, though he had been originally trained as organic chemist. Equally important was what Sakurai called "cultural training" during his study in London, which made him a confirmed anglophile. He polished his English, gained fluency in German and French, and eagerly assimilated British and European culture through his personal acquaintances beyond scientific circles. These were all essential skills to survive in the international chemical community, but very few Japanese scientists actually had them in the late nineteenth and early twentieth century [2] . That is why Sakurai could make his mark as a representative Japanese "scientific diplomat" later in his career from the 1900s as the Japanese delegate of the International Commission on Atomic Weights, International Convention of the International Scientific Catalogue, and then of the International Association of Chemical Societies [3] .
IUPAC was created in 1919 to reconstruct the international chemical community torn apart by the outbreak of the First World War. The starting point of the postwar reconstruction of international science was the establishment of the International Research Council (IRC) in the same year by scientists from allied countries [4] . Japan embraced the IRC as part of the war-winning entente, with Sakurai as its champion in spite of strong oppositions from his Japanese peers with German connections. Largely through his strenuous effort, Japan was admitted to IUPAC in 1921 through the Division of Chemistry at the National Research Council of Japan, created in 1920 to be a national member of the IRC. Sakurai became Vice-President of IUPAC twice, from 1923-1924 and 1928-1930 [5] . Simultaneously he cultivated connections with scientists in Pacific Rim countries such as Australia, the United States, and New Zealand through his Anglo-American connections, and successfully organized the Third Pan-Pacific Science Congress in Tokyo in 1926 [6] . He was active in international science until the very end of his life, as is shown by his vice-presidency of the International Council of Scientific Unions (ICSU), the successor institution of the IRC, for 1937-1940.
In summary, Sakurai was well-suited for the role of navigating the Japanese scientific community into a post-First World War international science dominated by allied scientists. Sakurai's efforts towards international cooperation in science and chemistry described above was also aided from the 1900s by his former student and successor at Tokyo, organic chemist Koichi Matsubara (1872-1955) [7] . 
Conclusions
Japan's early role in IUPAC was the outcome of a variety of scientific, cultural and political factors. The quick learning of Western science, culture, and languages and the gradual recognition of research done by Japanese chemists are certainly important, but also were politico-historical factors such as the two world wars, growing presence of the United States (in addition to Europe) on a global scale, and regional alliance in Asia and the Pacific Rim. Japanese chemists' positions in IUPAC and other international scientific organizations in turn helped them cultivate connections with first-class scientists around the world. This obviously facilitated the flow of scholarly information across national borders and the successful organizing of international conferences: the essential factors in 
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Pioneers of Japanese Participation in IUPAC the development of chemistry in twentieth-century Japan [9] . We have no reason to doubt the importance of IUPAC in East Asia in later periods and that the above scientific, cultural, and political issues would play a substantial role in this region's continuing rise in IUPAC to this present day.
